, Dauda (2010) , and The first process is the effect of government Prasetya & Pangestuty (2012) . On the other hand, education spending on enrollment rate. Lotto (2011) found that, in Nigeria, the Researches claim it is a positive and significant relationship is negative or not significant in the one (Baldacci et al, 2008 , and Gupta, Verhoeven, short run while possibly positive in the long run.
and Tiongson, 2002) ; especially, if supported by Additionally, Blankenau and Simpson (2004) good governance (Rajkumar and Swaroop, concluded that the relationship between 2007). Using cross-section data, Rajkumar and education spending and economic growth exists Swaroop (2007) define educational attainment as because government provides financial support the proportion of school-aged children who finish for formal schooling in many countries; however, secondary school. However, Gupta, Verhoeven, there is no clear empirical validation of this and Tiongson (2002) , define it as gross relationship because education spending may enrollment ratio in primary and secondary crowd out other growth factors such as tax education; similarly, Mankiw, Romer and Weil structure and government size.
(1992) use enrollment rate as a proxy of human Observing a strong relationship between capital accumulation. economic growth and public spending on
In Baldacci et al. (2008) , education is education, many scholars treat the latter as a measured by the summation of primary and direct factor of growth, such as Barro (1990) , secondary enrollment rate and given a separate Blankenau and Simpson (2004) , Musila and model from the general growth model. Baldacci Belassi (2004) , Pradhan (2009), Lotto (2011 Lotto ( ), et al. (2008 utilize panel data from 118 and Prasetya and Pangestuty (2012 Baldacci et al. (2008) (Barro and Sala-I-Martin, 1995; Mankiw, Romer, believe education is a key component of human and Weil, 1992; and Wolff, 2000) . All of them use capital as the determinant of economic growth. international data; for instance, Mankiw, Romer, From this point of view, government education and Weil (1992) use 98 countries, Barro and Salaspending should be treated as an indirect factor I-Martin (1995) use 97, and Wolff (2000) use 24 for economic growth through enrollment members of the OECD. A time series approach (Baldacci et al., 2008) . Thus, we must first also proves that different levels of education examine the process from government education positively and significantly affect to economic spending to enrollment rate, and then from growth, for example Pakistan from 1960 to 2000 enrollment rate to economic growth. (Jalil & Idrees, 2013 To be consistent with previous research related to growth, we employ a panel data approach in both growth and education equations to discern not only the time effect, but also the This equation observes the impact of individual effect (Islam, 1995) . Using panel data, education spending on GER in each level of we will see the individual effect in each province schooling where it is a proxy of human capital in in Indonesia will in this study. Ours is a regional, the growth equation. The use of gross enrollment not national, analysis.
rate as a proxy is consistent with much of the literature examining the role of human capital on 3. MODEL AND DATA growth (Baldacci et al., 2008; Mankiw, Romer, & 3.1. Model Weil, 1992) . To obtain the impact of government Indonesia has four levels of education (see spending on education on growth, this paper uses Appendix 1): pre-school, basic, secondary and general specifications for real per capita income higher education. In this paper, we used basic and growth and enrollment rate as used in the existing secondary education without accounting for nonliterature. Baldacci et al. (2008) build a separate formal education. Basic education is primary model for the education equation, using school, while secondary education is consisted of enrollment rate, as a determinant of economic lower and upper secondary school. GERs are growth. Therefore, we employ two models, a taken for each level of schooling. Therefore, we growth model and an education model. In both, had three education equations representing three we include lagged values of government levels of schooling. We used the GER of each spending and education variables.
schooling level as the education measurement. Baltagi (2001) argues that panel approach is Some variables that will influence GER, based on the most applicable method for growth model, the equation above are: since it does not require technology to be the · Income level (y). An increase in per capita same across individuals and provides a better income tends to increase demand for dynamic effect for each. Islam (1995) The aim of this study is to investigate the cannot provide comparable and consistent data effect of education spending at a provincial level (see Table 1 for group of provinces, and Table 2 on economic growth indirectly through for more description of the data).
enrollment. Tables 2 and 3 show results 
Growth Equation
The impact of different levels of schooling 4.1. Education Equation on economic growth may vary between nations Gov ernment spending on education positively (Jalil & Idrees, 2013) ; also, within regions of a affects GER after a one-year lag. Baldacci, et al nation. In the human capital augmented (2008) found the similar result. The coefficient production function (growth equation), we implies that an increase in education spending of substituted the human capital variable with GER 1% of GRDP would increase enrollment rates by of each level of schooling to measure the effect a factor of 0.13 for primary, 0.12 for lower from each of them on growth. We separated secondary, and 1.12 for upper secondary in the primary, lower secondary, and upper secondary following year (see Table 3 ).
school into three equations to avoid the risk of The income level also matters significantly multicollinearity, which would lead to incorrect to GER, especially last year income. The inferences. Table 4 . Growth equation
All levels of GER were found to positively capita have negative directions, which implies and significantly contribute to economic growth that each province in Indonesia will converge to a at a 1% statistical significance level, whether steady state. This result matches the convergence using 2SLS or IV regression, except for an concept in the neoclassical growth model (Solow, insignificant coefficient of primary GER using 1956) which says that a country's per capita IV regression. In the 2SLS regression, a 1% growth rate tends to be inversely related to its increase in the primary, lower secondary and starting level. upper secondary GER should raise the growth 29 rate by 0.025, 0.028, and 0.003 points, 4.3. The effect of education spending on respectively. In the IV regression, the instrument growth through enrollment rate variables are education spending ratio in terms of
We calculated the effect of government GRDP per capita, total value of education education spending on growth through spending, initial income, and log of population enrollment rate based on the marginal effect of growth. The coefficient of GER means that a 1% education spending on GER and the marginal increase in the lower and upper secondary GER effect of GER on growth. Based on the chain rule, should increase the growth rate by 0.056 and the multiplication of these effects will be the 30 0.019 percentage points , respectively. effect of education spending on growth. These results are in line with McMahon  The table 5 shows that increasing 0.01 (1998) and Jalil and Idrees (2013) . They could be percent of education spending in terms of GRDP due to investment in human capital by household will increase growth by 0.003 point using 2SLS or government, as well as physical capital, but regression; while using IV regression, 0.01 probably not the technological progress largely percent increase of education spending will responsible for the high per capita growth in East increase growth by around 0.002 point. Asia (McMahon, 1998) .
Therefore, government spending has a positive Another interesting matter is the coefficients impact on economic growth. of initial GRDP per capita. In both 2SLS and IV regression, we found that initial GRDPs per Table 5 . Marginal Effect a Taken from Table 3 b Taken from Table 4 c Calculation based on chain rule where is education spending on growth, is education spending on GER, and is GER on growth.
fixed effect of panel data regression with 2SLS 3. Education is considered a channel of and instrument variable. The main findings are as technological transfer and a way to boost follows: economic growth. To accelerate regional 1. For the education equation, standard panel growth, especially in relatively diverse data regression by using fixed effect regions, government can provide talented approach clarifies that education spending citizens from relatively backward regions has a positive relationship with enrollment with scholarships, encouraging their ratio in all levels of education with 1% education in more developed regions or even significant level in upper secondary school, abroad. As a condition, citizens would have 5% significant in primary, and not to return home and develop their region, significant in lower secondary. The latter becoming change agents toward a better effect is because fewer labor forces are taken condition. from lower secondary school.
4. West Nusa Tenggara was the province with 2. For the growth equation, panel data the lowest economic growth surveyed. We regression using either 2SLS or the suggest its local government allocate more instrument variable shows that enrollment of its budget to the education sector or other rate has a positive relationship with productive sectors such as health and infraseconomic growth at a 1% statistical tructure. this province's economic condition significant level, except for the instrument will therefore improve. variable, and elementary school, where the 5. There is a one-year lag between increase in relationship is insignificant. This is probably education spending and effect on school due to an already high elementary enrollment rate and growth. Government enrollment rate.
should allocate more resources to school 3. The chain rule confirms a positive effect of infrastructure, school needs, or facilities education spending on economic growth such as classrooms, libraries, and books. The through school enrollment. Increasing that impact of government spending on spending will increase that growth. education will probably increase since 4. Indonesian provinces tend to show a facilities of schools are well developed and conditional convergence to the steady state, maintained. including negative direction for the initial 6. Provinces with low economic growth should income level. Thus, all regions will have increase the quality of not only formal similar growth rate, even though the speed of schooling but also informal schooling. convergence of each province may differ.
Better schools will push pupils to improve The policy implications of this study are as their knowledge, and skill. Later on, citizens follows:
of each province will be a good labor force 1. Having a wide variation of provinces in or, even better, create job themselves. Indonesia and a large education budget, Therefore, every region can enhance their government should create an education economic growth by enriching their society. system fostering collaboration between central government, local governments, 6. REFERENCES schools, associations, and communities to support the implementation of policy.
A g i o m i r g i a n a k i s , G . , A s t e r i o u , D . , 2. We can learn from developed countries. Where Y is output, H is human capital, K is physical capital, L is labor, and A is the level of technology. L and A are assumed to grow exogenously at rates n and g so that:
The intensive form of the Solow production function by defining all variables per effective labor is:
Assuming both physical and human capitals are accumulating factors, their equations of motion for are: Physical capital: Substituting equation (8) and (13) Where is saving rate of physical capital, is saving rate of human capital, and d is depreciation rate k h that assumed to be the same for both physical and human capital.
In the steady state, physical and human capital per effective worker must be constant. This implies that solving for the steady-state can be done by finding the values for and which set the above equations of motion to zero. The steady-state conditions are then:
Substituting equation (14) and (15) to (8), we got:
Taking natural logarithm for equation (16) gives the steady state for output per effective labor is Following Mankiw et al. (1992) and Islam (1995) by considering that the equation (17) explains the steady state behavior; y* be the steady state level per effective worker; and let y(t) be its actual value at any time t, the speed of convergence is given by:
The model suggests a natural regression to study the rate of convergence ë. The equation (18) implies that:
Where y(t ) is income per effective labor at some initial time. Reformulate equation (21) in terms of income per capita. Note that income per capita per effective labor is:
Taking the logarithm of the equation above, thus, Replace all y(t) in the equation (21) using the equation (22) gives Equation (23) is the steady state level of growth in term of output per capita. Thus, in the Solow model the growth income is a function of saving rate of physical capital (sk), saving rate of human capital (sh), population growth, technological and depreciation rate (n + g + ä), and initial level of income y(t1).
Following the conventional notation of panel data that applied by Islam (1995) , the equation is:
where:
and å is the transitory error term that varies across countries and time periods and has mean equal to it zero.
